Residency attrition rates remain a great challenge for general surgery training programs. Despite the increasing acceptance of pregnancy during training, 1 common perception is that women who become pregnant are at increased risk of leaving surgery programs.
G eneral surgery residency is challenging. Despite the introduction of work-hour limitations to 80 hours per week and new restrictions on hours for postgraduate year (PGY) 1 residents, attrition from general surgery programs remains high. 1 Some reports estimate that between 14%
to 26% of residents fail to complete their surgical residency. [2] [3] [4] [5] [6] A consistent finding in research on residency attrition is that residents leave for lifestyle factors. [1] [2] [3] 5, 7 However, these lifestyle factors are poorly and variably defined. Few other causes have been identified as risk factors for attrition. Several studies have identified a relationship between female sex and increased risk of attrition [3] [4] [5] 8 ; however, not all studies corroborate this relationship. 2, 6, 7, 9 Despite inconclusive data regarding the risk of attrition among female residents, the stereotype persists. Furthermore, women who become pregnant during residency may also be subject to stigmatization and speculation about their ability or desire to complete the training program. As many as two-thirds of residents reported a negative perception of pregnancy during training. 10 To our knowledge, no other studies have investigated a potential link between childbearing and attrition. Given the growing number of women in medicine, potential links between sex, pregnancy, and attrition need further investigation. The objective of this study was to determine whether child rearing during training increases the risk of attrition from general surgery residency. We hypothesized that pregnancy does not have a negative impact on training or attrition.
Methods
We performed a retrospective review of resident files for all categorical general surgery residents matriculating into a single academic general surgery residency program over a 10-year period (July 1, 1999-July 1, 2009). All categorical general surgery residents who matriculated to the general surgery residency program at University of California, Davis, for PGY-1 from 1999 until 2009 were included (men and women). Residents were excluded if they matched into preliminary positions or other designated surgery programs (plastic surgery, urology, cardiothoracic surgery, or vascular surgery). Residents beginning as preliminary residents who were later offered categorical positions and those joining our program after PGY-1 were also excluded. The study was reviewed by the University of California, Davis, institutional review board and consent was deemed exempt owing to the retrospective nature of the study.
Main outcome measures were voluntary attrition rate (defined as residents leaving the program by personal choice), involuntary attrition rate (residents leaving at the insistence of the program), and incidence of child rearing among male and female residents (all children born to or adopted by residents or their spouses during residency). No data on abortions or miscarriages were available. Secondary outcomes were length of leave, weeks of training extension, total number of cases at residency completion, board pass rates, fellowship rate, American Board of Surgery Intraining Exam (ABSITE) scores, age at the beginning of training, marital status, and residents with children prior to the start of training.
Statistical analysis was performed with univariate analysis using the χ 2 test and t test. A value of P < .05 was considered significant. Multivariate analysis was performed using exact logistic regression to determine which factors were statistically associated with an increased risk of attrition. Variables included were age, incidence of child rearing during training, sex, and marital status.
Results
A total of 85 residents matched into categorical general surgery PGY-1 positions from 1999 to 2009 ( Table 1) . Of the total residents, 49 (58%) were men, and 36 (42%) were women. The average age on entering residency was 27.7 years; there was no difference in age between men and women entering the program. The overall attrition rate in the program was 18.8% (16 of 85 residents). Of the 16 residents who left the program, 1 resident left involuntarily while the remaining 15 left voluntarily. Six residents (38%) left after their first year, 3 (19%) after their second, and 4 (25%) after their third ( Figure 1A When examining the potential sex difference among residents leaving the program, 7 of the 16 residents who left were women (44%); this was 19% (7 of 36) of all female residents in the program during the period. The remaining 9 residents (56%) who left the program were men, which was 18% (9 of 49) of all male residents in the program. There was no statistically significant difference in the proportion of men vs women leaving the program (P = .90). While there was no difference in overall attrition rate by sex, the incidence of attrition per PGY dif- fered between men and women ( Figure 1B) . A higher percentage of women (57%) left after their intern year compared with men (22%). Furthermore, men had the highest rate of attrition during research (33%) while no women left during research years.
Rates of child rearing among the entire group of 85 residents were high, with 29% of residents participating in child rearing during residency (25 of 85). The proportion of child rearing was higher in those who did not leave the program (23 of 69 vs 2 of 16) but this did not reach statistical significance (P = .10). Six residents had children prior to beginning training; 5 of these 6 residents had additional children during training. Of all residents, 47% were married. Residents leaving the program were significantly less likely to be married compared with those who did not (12.5% vs 55.1%) (P = .002). Of all married residents, 55% had children during training; 1 of these residents left the program. Seven percent of unmarried residents had children during training; 1 of these residents left the program.
Looking specifically at the female residents, 25% of women had children during training. Nine women reported a total of 10 pregnancies. Only 1 of these women left the program. Children were born throughout residency, with the most common years for childbirth being during research (40%) and the final year of training (30%) (Figure 2) . However, children were born during the first, third, and fourth clinical years as well; no women had children during their second year. The average maternity leave was 10.1 weeks for all women. Women having children during research years took longer maternity leaves (range: 12-16 weeks; average: 13.0) than women taking leave during clinical years (range: 5-12 weeks; average: 8.2; P = .01) (eFigure in the Supplement). One woman extended residency training by 2 weeks while the remaining residents completed residency on schedule. Women taking leave during clinical years used vacation time, the American Board of Surgery 46-week rule, and/or extended training.
Comparing women who had children during training with those who did not, there was no difference in average age (27.4 vs 27.6 years). Evaluation of surrogates for clinical performance revealed no significant difference in average case volume at graduation (1015 vs 1020), written board pass rate (100% for all), or oral board pass rate on first attempt (100% vs 93%) between the 2 groups ( Table 2) . Women who had children during training were significantly more likely to pursue fellowship (87.5%) than those who did not (66.7%) (P < .001). Finally, average ABSITE score prior to childbirth was compared with postpregnancy scores and revealed no difference.
Male residents also demonstrated a high percentage of child rearing during training. Sixteen men (32% of male residents) reported 21 pregnancies. Attrition among this group of residents was also low, with only 1 man leaving the program. Men were also most likely to have children born during research years (24%) and their final year of training (38%) (Figure 2 ). However, men also had children throughout training years, with 10% being born during the second year, 19% during the third year, and 10% during the fourth clinical year. 
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(2) (1) When comparing the cohort of men having children during residency with the men who did not participate in child rearing, the average age of men having children was older (28.5 vs 27.3 years); however, this was not significantly different (P = .07). Average total case number, board pass rates, and rates of fellowship were no different ( Table 3) . Childbearing did not affect ABSITE scores. Paternity leave during clinical years was 5 days.
Multivariate analysis of the entire cohort revealed that only marital status was a statistically significant predictor of attrition (odds ratio, 0.2; 95% CI, 0.01-0.9). This correlates with the univariate analysis that being married predicted a decreased risk of attrition. Neither age (odds ratio, 1.0; 95% CI, 0.8-1.4), sex (odds ratio, 1.0; 95% CI, 0.2-3.6), nor incidence of child rearing during training (odds ratio, 1.0; 95% CI, 0.1-9.6) were associated with an increased risk of attrition.
Discussion
Several institutions have reported an association between female sex and attrition, with rates of attrition among women as high as 39%. [3] [4] [5] 8 Dodson and Webb 5 noted that 19% of all residents voluntarily leaving their program had recently had children and that 22% of the women left the program after recent childbirth. Additionally, numerous studies have demonstrated the prevalence of negative perceptions regarding pregnancy during training. [10] [11] [12] One study determined that female residents delay child rearing until after training owing to perceived threats to their careers and that women were more likely to report these perceptions than men. 11 Turner et al 10 surveyed female surgeons and demonstrated a persistent negative stigma regarding pregnancy in training; the study also found that both male and female surgeons (residents and faculty) exert negative influences on the decision to pursue child rearing during training. To our knowledge, the current study is the first to examine potential links between pregnancy and attrition. In a cohort of residents at our institution, neither sex nor childbearing was a risk factor for attrition by univariate or multivariate analysis. Our attrition rate of 18.8% is comparable with rates published by other groups. [2] [3] [4] [5] [6] Rates of attrition among men and women were equal yet there were differences in the timing of attrition, with women leaving the program earlier than men. Although these differences did not reach statistical significance, this was likely owing to the small sample size. Women composed a large overall percentage of the residency and 25% of these women had children during training. These women were not more likely to leave the program. Men choosing to participate in child rearing during training (32%) were not associated with an increased risk of attrition. Further examination of the cohort of both male and female residents having children during residency did not reveal any decline in clinical performance compared with residents not participating in child rearing, based on case volume and board pass rates. Additionally, child rearing did not have an effect on ABSITE scores for either sex. Interestingly, women pursuing child rearing during training were significantly more likely to pursue fellowship training. Perhaps the additional time required for fellowship training is a factor in the decision not to delay pregnancy until after completion of training for some of these women or they believe that fellowship training may afford more career flexibility. However, it is also likely that these are highly motivated women who are unlikely to deviate from their career goals.
With more women entering the field of surgery than ever before, any attrition related to sex differences or child rearing needs to be carefully examined. 12, 13 A study by
Arnold et al 14 found that female medical students who completed their surgery rotation after the new work-hour limitations were more likely to believe that surgery could allow for a positive work-life balance. These students also held more favorable views of childbearing among female surgeons. While these changing perceptions are positive, it should be acknowledged that female surgeons are more likely to be childless or to have children later in life compared with male surgeons. 12, 15 The medical risks of delaying childbearing are significant. A recent survey revealed that 32% of female surgeons reported fertility struggles compared with 11% of the general population.
16 With increasing numbers of women entering surgical residency during prime childbearing years, the acceptance of pregnancy during residency is imperative. Furthermore, rates of child rearing for both male and female residents have been reported and are increasing. 17, 18 While accommodating maternity and paternity leave may place strain on a residency program, these adjustments must be made. By establishing written policies for leave and encouraging open communication and advanced notice, burden can be lessened. Furthermore, these policies may reduce perceived negative attitudes toward child rearing during training among surgery residents and faculty. Our surgical residency program is large, with up to 50 categorical residents at a time and a high percentage of female residents. The incidence of pregnancy among our female residents has increased 4-fold, according to a recent study performed by our institution.
18 While many of these women chose to have children during their research years, 60% of the women in this cohort had children during clinical years. Given the Family and Medical Leave Act mandating up to 12 weeks of leave for any woman after childbirth, residency programs must devise a way to accommodate this maternity leave. 18 Our institution prioritizes maintenance of education for residents on service and aims to avoid overburden for covering residents. Schedule adjustments are based on the need for inhouse coverage, service volume, number of residents on service, and the length of leave. Existing schedules can be adjusted to reallocate call shifts, residents can be redistributed to different services, and research residents can be used to cover clinical duties when needed. The aforementioned strategies, or combinations of such, have allowed residents to take their desired leave for child rearing without undue stress on their peers. Our study was limited by the fact that it was a singleinstitution study. We have a long tradition of matriculating a high number of female residents and a high proportion of our residents choose to participate in child rearing during training. These factors may preclude wide application of these findings to other programs but they do highlight that neither sex nor child rearing need to be associated with attrition. Further investigation with a multicenter study is needed; however, we believe that programs should be prepared with systems in place to help support residents who elect to participate in child rearing during pregnancy.
Conclusions
Based on a review of 10 years of data in this single institution, women do not appear to be at increased risk for attrition. Furthermore, pregnancy and child rearing do not appear to be risk factors for leaving the program in either men or women. With the proper institutional support, child rearing during training can and should be accommodated and should not place residents at an increased risk for attrition. 
